RFLP and AFLP analysis of inter- and intraspecific variation of Brassica rapa and B. napus shows that B. rapa is an important genetic resource for B. napus improvement.
Fingerprinting of 29 accessions of oilseed rape, including seven accessions of Brassica napus, and 22 accessions of B. rapa (B. campestris) from Europe, North America, and China was analyzed using RFLP and AFLP markers. In total, 1,477 polymorphic RFLP bands and 183 polymorphic AFLP bands from 166 enzyme-probe combinations and two pairs of AFLP primers, respectively, were scored for the 29 accessions. On average, RFLP analysis showed that the Arabidopsis EST probe detected more polymorphic bands in Brassica than the random genomic probe performed. More polymorphic RFLP markers were detected with the digestion of EcoR I or BamH I than HindIII. According to the number of bands amplified from each accession, the copy numbers of each gene in the genomes of B. rapa and B. napus were estimated. The average copy numbers in B. rapa of China, B. rapa of Europe, and B. napus, were 3.2, 3.1, and 2.9, respectively. Genetic distance based on the AFLP data was well correlated with that based on the RFLP data (r = 0.72, P<0.001), but 0.39 smaller on average. Genetic diversity analysis showed that Chinese B. rapa was more polymorphic than Chinese B. napus and European materials. Some European B. napus accessions were clustered into European B. rapa, which were distinctly different from Chinese B. napus. The larger variations of Chinese accessions of B. rapa suggest that they are valuable in oilseed rape breeding. Novel strategies to use intersubgenomic heterosis between genome of B. rapa (A(r)A(r)) and genome of B. napus (A(n)A(n)C(n)C(n)) were elucidated.